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FIG, 1 



(54) SCREW, DRIVER BTT AND HEADER PUNCH FOR MANUFACTURE OF SCREW 

(57) A driver tNt and a haaier pimch for manufec- 
ture of screws conprising a ecrew compii^ substan- 
tially vertical end wall portions of predetermined depth 
formed on an end edge portion of a bit litting groove on 
a screw head, non-planar bottom portions raised from 
lower edge portions of ihe vertical end wall portions 
f oward a center of ihe acrew head, inclined groove por- 
tiona axtending from raised portions of the non-pJanar 
bottom portions toward a canter of a screw neck, a sub- 
stantially oonical-shaped bottom sur^ce formed on a 
bottom of the groove, the bit fitting groove being 
adapted to a driver bit which has a blade adapted to be 
fitted into the bit fitting groove and has a lower edge por- 
tion of tfie blade adapted to abut against the non-planar 
bottom portions. In iWs marwier, groove portions of a 
cross groove on the screw are improved in construction, 
whereby it is possible to effectively prevent a driver bit 
from coming out prevent breakage of screws caused in 
the prior art. always achim an af^aropriate and rapid 
screw fastening work even when the cross groove of the 
screw is broken^ and to significantly enhance an etn- 
ciency in wortc 
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TECHNICAL FIELD 

[0001 ] The present Invention ralatfi^ to a bct&m and a s 
driver bit used for (he ecrew. Especially, the present 
invention relates to a scrw having a btt fitting groove 
that is suitable for both a Phitlips screiMdrfver and a flat 
blade screwdriver, and a drrver bit used for the screw. 
More specifically; the present invention relates to a ro 
screw having a cross groove formed on the lop ihereof 
and a driver bit suitable for the screw, which can engage 
tightly each other so as to realize quick and secure fae- 
tenlng and looGenlng by constant and appropriate 
torque transn^ssion. as wall as a header punch for man- is 
ufadure of screws. 

BACKGROUND ART 

[0002] Conventionally, a general combination of a ^ 
screw and a driver bit having a configuration shown in 
Hgs. 29-32 is known. Frgs. 29 and 30 show a conven- 
tional screw having a cross groove. Rg. 31 shows a 
driver bit for the screw having a cross groove, and Fig. 
32 shows a state in which the screw and the driver brt 26 
are engaged with each other. 
[0003] The conventiona) screw 10 shown in Fig. 29 
has a cross groove 12 on the screw head 10a. This 
cross groove 12 has inclined groove portions 12a 
a)(tending from the edge portion to the center of the so 
necic portion 12b and a bMom portion with a substan- 
tially conical-shaped bottom surfaca 14 as a gentle 
slopa Reference numeral 13 denotes tapered wall por- 
tions formed between neighboring cross grooves 12. 
This tapered viell portions 13 abut and engage a blade as 
of a driver bit mentioned below. On a corner portion 
neighboring each of the inclined groove portions 12a. a 
tapered connection surface I7a or I7b is formed 
respectivBly, which extends from the position of the con- 
ical-shaped bottom surface 14 to the opening rim por- 40 
tion of the cross groove 12 at the screw he^ lOa. 
These tapered connection suriacas 1 7a and 17b are 
also adapted to engage a part of the blade of a driver bit 
mentioned below. 

[0004] On the Other hand. tiieconventiomJ driver tilt 4$ 
20 shown in Fig. 31 has blades 22 lor engaging the 
cross groove 12 of the screw 10 and extension blade 
22a adapted to the contour of the indrned groove por- 
tions 12a extending from the end edge portion of the 
cross groove 12 toward the center of the screw nedc so 
12b. The reference numeral 23 denotes tapered walls 
formed on both side sur^cas of the blade 22 and the 
extension blade 22a. This tapered wail 23 abuts and 
engages the tapered wall portions 13 formed on the 
cross groove 12 of the screw 10. 55 
[0005] The conventional combination of the acTflw and 
the driver bit having above-mentioned cofifigurBtion. as 
showninF .32,whenthe6crewioengagesthedriver 
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bit 20. tiie blades 22 and extension blades 22a of tfie 
driver bit 20 lit in the inclined groove portions 1 2a of the 
cross groove 1 2. and the side wal Is 23 of the blades 22 
and extension blades 22a abut the t^red walte 13 of 
the cross groove 12 of ti)e screw 10. Thus< a desired 
torque is transmitted to tine screw 10 by rotating the 
driver bit 20. Namely, tfie screw can be fastened to or 
loosened from an object 

[0006] In additiorv a plus-and-rrirftjs screw (a screw 
witti a cross grooved and slotted head) 10 having a con- 
figuration shown in Figs. 33 and 34 is Igiown. for exam- 
ple. Bss a screw having a fitting groove that can be fit 
both a Phillips screwdriver bit and a flat-blade screw- 
driver bit As a screwdriver t^ tiiat is used for the plus- 
and-minus saew 10, the Phillips screwdriver t>it 20 hav- 
ing the configuration show^ in Fig. 31 is used. Rg. 35 
shows a state in which the plus-and-ninus screw 10 
and tile Phillips screwdriver bK 20 engage each other. 
[0007] The plus-and-minus screw 10 has an advan- 
tage in that a conventional flat-blade screwdriver can 
also be used. 

[0008] Therefore, thA conventional plus^-minus 
screw 1 0 shown In Fig. 33 and 34 has a cross groove, 
Le.. a fitting groove 12 on the screw head 10a TNs fit- 
ting groove 12 consists of a pair of linear grooves 12a 
and 12b crossing in ttie center of tile screw head 10a. 
One linear groove 12a Is adapted to abut aivi engage 
the blade of a Phillips screwdriver, and ttie other groove 
I2b is adapted to abut and engage ttie blade of a flat- 
blade screwdriver. 

[0009] The linear groove 12a includes an inclined 
groove portions I2a extending from the edge rime por- 
tion 10 the canter portion of tiie screw neck 10b and the 
si^tantially contcal-shaped bottom surfece 14 formed 
as a gentie slope at the bottom. Botti sides of the 
inclined groove portions 12a is provided witii tapered 
waJJs 13a having a taper toward the bottom. This 
tapered wall 13a abuts and engages the Uade of tiie 
Phinps saewdriver bit as stoned below. 
[0010] In addition, the otiter linear groove I2b is 
formed as a horizontal groove (12a) that has a sufficient 
width and deptii for abutting and engagir^ the blftie of 
tiie flat-blade screwdriver bit Botii sides of ttie horiion- 
tal groovB 12a is provided witii vertical walls 18b that 
extend substantially verticaHy toward tiie bottom. This 
vertical wall I3b abuts and engages ttie blade of ttie 
conventionaJ f lat'i>lade screwdriver, bit 
[0011] The corner portions between ttie linear groove 
(the inclined groove) 1^ and the ottier linear groove 
(the horizontal groove) 12b neighboring ttiereof are pro- 
vkfed witii tapered connection surfeces 17a and l7b. A 
part of the blade of the drive bit mentioned below also 
abut and engage ttie tapered connection surilaces 17a 
and 17b. 

[D012I Therefore, ttie conventional Phiirfps screw- 
driver bit 20 shown in Fig. 31 has a trfade 22 that 
engages tiie fitting groove 12 of ttie plus-and-minus 
screw 10 and am extension blade 22a extending so as 
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to fit the contour of the inclined groove portions I2a 
oxtondng from ttie edge portion fthefitfing groove 12 
to the center portion ofthe screw neck . Ibe ref^- 
ence numeral 23 denotes the tapered wall porilond 
formed at both side surfaces ol the blade 22 and extm- 
sbn blade 22a. Namely, this tapered wall port'on 23 
abuts and engages the tapered wall I3a fomied on one 
of the inclined gnoove portiona 12a of the fitting groove 
12 of the piusnand-mif^is screw 10. 
[001 3] According to the oomblnalion of the conven* 
tional plus-and-minus screw and the Phillips screws 
driver bit as shown in Hg. 35^ when the plusrand-minus 
screw 10 and the Phillips screwdriver bit 20 are 
engaged with each other, the blades 22 and the exten- 
sion blade 22a of the Phillips screwdriver bit 20 frt in me 
fitting ^oove 1 2 as mentioned above. One of the pair of 
the blade 22 and the tapered wail 23 of the extension 
bade 22a abuts the tapered wall 13a formed on one of 
the inclined groove portions 12a of the plus-and-minus 
screw 10. Thus, when the Phillips screwdriver bit 20 rs 
rotated, a desired torque Is transmitted to the plus-end- 
minus saew 10. Namely, the plua-and-minue screw 10 
can be fastened to or loosened from en object. 
C0014] However, according to the combination of the 
conventional screw (the plus-and-minus screw) 10 arvJ 
the driver bit (the Phillips eaewdrjver Wt) 20, as shown 
in Rg. 32 (Fig. 35), ^e cross groove 12 of the screw 
heed lOa has an inclined groove portions 12a emending 
from the edge portion to the center of the screw neck 
10b. On the other hand, the corresponding driver bit 20 
is adapted so that the edge line portion of the extension 
blade 22a fit to the contour of the inclined groove por- 
tions 12a to engage the cross groove (the fitting groove) 
12. In addition, the width of the edge line portion of the 
extension Wade 22a increases little by little from the 
front to the rear, 

[001 5] Furthemiore. since the tapered wall 23 formed 
on each blade 22 of the driver bit 20 also abuts and 
engages the tapered waH 13 formed an the aoss 
groove 12 (the Inclined groove portions 12a) of the 
screw (the plus-and-mJnus screw) 10. when the driver 
bit 20 is rotated in a predetermined direction, the con- 
tact state of the driver bit 20 wfth the cross groove 12 
(inclined gmove portions 12a) is such as a tapered con- 
fact in the entire surfaca Therefore, the tip of the driver 
bit 20 has a tervlency to come out along the slant sur- 
face of the Inclined groove ponkms 12a of the cross 
groove 1 2 (as shown with an arrow in Fig. 32). This phe- 
nomenon Is called a come-out phenomenon. 
[0016] EspedaUy. the contour of the crosfi groove (the 
fitting groove) of the oonventional acrew. shown In 
Fig. 30 FiO. 34). has the of the cross groove (the 
fitting groove) 12 that is relatively larger than the width 
of the edge line portion of the extension Uade 22b of the 
driver bit 20, for example, in order to make easy 
engagement of the blade tjp of the driver bit 20. while 
the area of tapered wall id (and the verticaJ wall I3b] 
and the tapered connection surface 17a. I7b that are 



formed on the boundary portion between the neighbor- 
ing cross grooves 12, 12 (between the linear grooves 
12a and 12b crossing each other) or on th cornetB is 
restively small. Therefore, whan rotating the driver bit 

s 20, the tapered wall 13 (and the vertical wall I3b) and 
the tapered connection surface 17a. 17b are loaded 
with much stress, and the tapered wall 13 (and the ver- 
tical ¥all 13b) end the tapered connection surface 17a, 
17b will be broken little by nWe as shown by the hatching 

10 portion 15 in Fig. 30 (Rg. 34). if the tetening resistance 
is large. If the breakage portion (15) is enlarged, the 
come-out phenomenon of the driver bit 20 occurs fre- 
quently, and finally fastening operation becomes impos- 



15 [PO173 From the alMve-mantioned view point, a Strong 
pressure of the driver bit 20 against the saew groove 
portion 12a Is necessary to prevent the oome-out phe- 
nomenon of the driver bit 20 when rotating the driver bit 
20. However, if the otject to whwh the screw is fastened 

^ is such as a fine component, the object can be broken 
or damaged. whUe there is no problem If the ofcject has 
a high stiffness like a metal. 
[DDIS] In ad(£tion, if the come^ut phenomenon 
occurs, abrasion of the t^ portk>n of the bit i.e., the 

25 Uade 22 and the extension blade 22a is accelerated, 
and the abrasion causes more occurrence of the come- 
oA phenomenon and further breakage of the screw 
groove. 

[0019] Furthermore, if the excessive fdrc« is added to 
so the driver bit 20 to prevent the com&«Jt phenomenon, 
it becomes difficult to transmit a correct torque to the 
ecrew. Namely, the force added to the driver bit 20 my 
varies depancfing on an operator. As a result, the fasten- 
ing torque of the screw may vary. 
55 [0020] Still furthermore, if the screw is a tapping 
screw, a propulsion frk;tion is added to a rotatkxi trk;tk>n 
of the saew when the screw is fastened to an obyed 
such as a plastic. Therefore, the otii ect Is heated so that 
the hardness ol the fastening portion of the object may 
40 be Iwrered. or the object to which the screw is fastened 
may be broken. 

[QCttl] On the other hand, the operation of rotating 
and pressing the driver bit 20 svnullaneously Is a diffi- 
cult and tiresome job fbr the operator when taten'mg 

<5 the screw. 

[0022] In eddlion« according to the combination of the 
conventional screft^f 10 and the driver bit 20. it is difficult 
to maintain the state where the axis off the saew is 
coaxial vnth the axis of the driver bit when fitting the tip 

so of the bH with the screw groove while performing the 
rotation of the saew when using a manual or electric 
tool for fastening the saew. If the axis of the driver bit is 
inclined from the axis of the saew. the come-out phe- 
nomenon win occur firequentJy. and the soraw groove 

S5 may be bfDkan easily. 

[P(^ Furthermore, the come-out phenomenon and 
the breakage of the saew groove may occur when k)08- 
aningthesaew. toa Inthiscase, itbeoomes irrv)06sibre 



3 



01/31/2005 18:11 FAX 6123329081 



MERCHANT & GOULD 



@018/050 



5 EP0 833 

to ramove the screw without partly brdaking the object 
to which the screw is fastened. Espedaliy^ when the 
eaew ^oove is t^odced wHhdust or otherSi the above- 
mentioned p h enomenon ocoire easily. 
[0024] Therefore, the object of the present invention is s 
to provide a screw, a driver bh and a header punch for 
nwLifacture of screw that can prevent the oome-out 
phenomenon of the drrver bit e^^ctively by inprovfng 
the configurHtlon of the groove portion of the cross 
groove of the screw in the combination of the screw and iq 
the driver bit so as to prevent the breakage of the ficrew 
that conventionafly occurs, and to perform a correct and 
quick fastaning of Ihe screw normally even if the parlial 
breakage occurs In the cross groove of the screw, so 
thai the opeiHtion efficiency can be inproved si'gnifi- i$ 
cantiy 

[0025] In addition, another object of the presentinven- 
tion is to provide a combination of a pius-and-mintis 
sasw and a driver bit as well as a header punch fbr 
manufacture of screw that can prevent the come-out so 
phenomenon of the driver bil effectively by Improving 
the configuration of the groove portion of the bit fitting 
groove of the screw In the combination of the pJus-and- 
minus ecrew and the driver bit so as to prevent the 
breakage of the screw that conventionally occurs, and ss 
to perform a correct and quick fastening of the screw 
nonnally even if the partial breakaga occurs in the bftf It- 
ting groove of the screw, so tiiat the operation efficiency 
can be Improved i^nif k:antty. 

so 

DISCLOSUf^ OF THE IfgVENTION 

[0026] A screw acoording to the firet Invention is cf»r- 
acterized in that 8U)stantially vertical end wall portfons 
of predetemiined depth are formed on an end edge por- S6 
tion of a bit fitting groove on an saew heed, non-planar 
bottom portions are raised from fower edge portions of 
the vertical end wall portions tow^d the center of tfis 
screw head, inclined groove portions are fbrmed 
extending from the raised portions of tha non^anar 40 
bottom portions towaid the center of the screw ned(. a 
substantially conical-shaped bottom surface is formed 
on the bottom of the groove, and the bit frtfing groove is 
adapted to a driver bit that has a blade fitting in the bit 

fitting groove and abutting to the non-planar bottom per- 45 
tions at the lower edge 

[0027] In this case, the bit frtting groove in wNch the 
Uade of the Phillips screwdriver bit fits can be formed as 
a groove whose widih is enlarged littia by mo from tiie 
center of the screw head to the outtt^ portion in the 60 
radial direction, so that the angle between the opposing 
side walls of the neighboring grooves is a little smaller 
than 90 degrees. 

[0028] A driver bftlhatie adapted to the saew is char- 
acterized in tiiat a tip poticm of tiie bit has a flat blada ss 
provided wrtii substantially vertical enf edge portions 
fitting in along the vertical end edge portion of (he bit fit- 
ting groove of the ecrew head, and the fp edge surtoce 
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of the blade is sttetantiafty horizontal surface with a 
protnjsion formed at the center of the horizontBl sur- 
face. 

[0029] Inthjsca8e,ifthebltfrtting groove of the screw, 
in which ihe blade of the Philip screwdriver bit fits, is 
formad as the groc^e whose widtii is enlarged littie by 
littfe, tiie driver bit adapted to the sorew preferably has 
the flat blade whose tjp portion has side walls of the 
sh^ adapted to the groove whose width is ertiarged 
littie by little forming the bit fitting groove of the saew. 
(D030] In ^jdltion. each end edge portion of the flat 
blade has the right-angled edge or an acuie-angled 
edge crossing the horizontal surfoce of the blade tip and 
proirudfng a littie in the horizorrtal surfiace side. 
[0031] Furlhennore. the protruston fomied at tha 
center of tiie horizontal surface of the flat blade can be 
fonned in the shape that is adapted to the inclined 
groove portions and Ihe conical-shaped bottom surface 
formed at the center of tha bit fitting groove of tiie screw. 
[0032] A header punch for manutecture of ttie screws 
Includes protrusions fpr Ibrnfu'ng the vertical edge wall 
portions of the bit fitting groove of the saew head and 
fomiing tiie non-planar bottom portfons raised from the 
lower edge portion of the vertical edge wall portion 
toward the center of the saew heed. The header punch 
aJso includes protruding lines for faming grooves 
extending with incGned a curved from the protrusion 
toward ttie center of the saew neck. 
[0033] If Ihe bit fitting groove of ttie saew IS formed ae 
the groove whose widtii is enlarged littie by littie. side 
walls of the protrusion fbr fcrming ttie bit fitting groove 
are preferably ^laped to be adapted to ttie groove 
whose wKmi Is enlaigedijttletv littie. 
[0034] According to the screw of ttie first invention 
having ttie above-mentioned configurationp sid^stantiaUy 
vertical end waU portions of predetermined deptfi are 
formed on an end edge portion of the bit fitting groove 
on an saew head, non-planar bottom portfone are 
raised from lower edge portions of ttie vertical end wall 
portfons toward ttie center of the saew head, inclined 
groove portions are fbmied extending firom tfie raised 
portions of ttie non-planar bottom portfons toward ttie 
center of ttie saew nedc Therefore, concerning ttie 
engagement of tiie blade tip of ttie driver bit wrtti ttie bit 
fitting groove, a contact area of the tapered contact witti 
ttie entire bit fitting groove is small. In addition, since ttie 
non-planar iwttom surfoce is formed so that the area of 
ttie wall portfons that ttie tip of ttie driver bit abuts at ttie 
boundary portion where ttie neig^Ax>ring bit fitting 
groovee cross each other is enlarged, ttie comMUt 
phenomenon of the driver bit is prevented securely. 
[0036] In addition, ttie driver bit of ttie first invention 
includes a 1^ potion having a flat blade provcled witti 
substantially vertical end edge portions fitting in afong 
ttie vertical end edge portion of ttie bit fitting groove of 
ttie saew heed, and ttie tip edge surface of ttie blade is 
aiAsbnfially halzontal surface witti a protoisibn Ibmied 
at ttie oanter of tti horizontal surfaca Therefore, ttie 
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driver bit that is the most adapted to the screw le pro- 
vided. 

[0036] Furthermore, the screw of the firet invention 
can be manufactured easily b/ using the header punch 
having ihe protrusion arxJ the protruding lines that are 
adapted to the contour of the bit fitting groova 
[0037] A plu6-and-minua screw of the second Inven- 
tion has a b(t f itb'ng groove of a cross groove formed in 
the screw head. One of aoestr^ linear grooves making 
up the bit fitting groove is formed so as to be adapted to 
a blade of a Phillips screwdriver brt: while the other lin- 
ear groove is formed so aa to be adapted to a bfade of a 
Nat-blada driver bit The plus-and-minus screw of the 
first invention characterized in that substantially verti- 
cal wall portiere having predetermined depth are 
fornrted at the end edge portion of the linear groove 
adapted to the blade of the Phirtps screwdriver bit, and 
the bit fitting groova is formed so as to be adapted to a 
driver bit having a btede that fits in one of the linear 
grooves and abuts the bottom of the groove al the lower 
edge when the blade tip of the Phiinpe screwdriver bit 
engages the bit fitting groovei 
[0038] In this case, the bottom portion of one of the lin- 
ear groove adapted to the blade of the Phillips screw- 
driver bit can have Inclined groove portions extencfing 
from the tower edge of the vertical edge wall formed at 
the end edge portion of the groove towaid the center of 
the screw head and a substantially conioal-ehaped bot- 
tom surface formed at the center bottom. 
[0039] In addition, the bottom portion of one of the Bn- 
ear grooves can have a non-planar bottom portion 
raised from the lower edge of the vertical edge waU 
formed at the end edge porfon of the linear groove 
toward the caiter of the saew head, Inclined groove 
portions that extends f^m Ihe raised portion of the non- 
planar bottom portion towafd the center of the screw 
head, and a substantia&y conical-shaped bottom sur- 
face formed at the center bottom porton thereof. 
[0040] Furthermore the bottom portion of one of Ihe 
linear groove can be fbrmed as an inclined bottom eur- 
face indined downward from the end edge portion of the 
of the vertcal edge wail formed at the end edge portion 
of the groove toward the center of the screw neck and 
a subsiantially conical-ehaped bottom suitece can be 
formed at the center bottom. 

[0041] Furthermore, the bit fittir^ groove that the 
t>lade of the Philips screwdriver bH fits in and engages 
can have linear grooves, one of which is formed as a 
groove whose width is enlarged little by little ftom the 
center of the screw neck to the outer porton in ttie rsdial 
direction, and the widtti of ttie other linear groove is wid- 
ened liMe by little from the cemer of the screw neck to 
the outer portion in the radial directton, so that an angle 
between the opposing wall portions of the neighbonng 
grooves can be a imie smaller than 90 degrees. 
[0042] On the other hand, a driver bit adapted to the 
abov^entfoned piue-and-minus screw is character- 
ized in that a flat blade having substantially vertkaf end 



edge portions fitting in along the vertical wall portions of 
the linear groove of the sorew head Is provided to the tip 
portion, and the ti^ edge eivfaoe of the blade is substan- 
tially horizontal surface with a protrusion fbrnied at ttie 

s center of the horlaontal surface. 

(004^ Iflhebftfittino^ooveofthescrewislbrmedas 
the groove whose width is enlarged little by litde. ttie 
driver bit adapted to the suew preferably has the ftet 
blade whose tip porHon has side waUs of the shape 

10 adapted to ttie groove whose widtti is enlarged little by 
tittle forming the bit fitting groove of the screw. 
IP044] In addition, each end edge portion of ttie ftai 
bIMe of the driver bit preferably has ttie right-angled 
edge or an acute^led edge crossing ttie honzontal 

15 surtece of the blade ttp and protruding a little in ttie hor- 
izontal surface side. 

[004$] Funhenmre, the protrusion formed at ttie 
center of the horizontal surftee of the driv^ bit is prefer- 
ably formed In ttie shape that is adapted to ttie Indned 
so groove port'ons and the conical-shaped bottom surface 
fbrmed at ttie center of the bit fitting groove of ttie plus- 
and-minus screw. 

[P046] A header punch for manufacture of the plus- 
and-rrtnus screws includes protrusions crossing each 

ss other for forming the vertical edge ¥vall portion of the bit 
fitting groove ol the screw head and forming a predeter- 
mined groove bottom portion extending from the lower 
edge portion of the venfoal edge waHportkNi toward the 
center of the scr^Af head. The header punch also has 

30 pmtnjding lines for forming ttie grooves SDttending with 
incfined or cunred from (he protrusions toward the 
center of the screw neck 

[0047] Ifttiebltflttinggroovaofthescrewistomfiedas 
ttie groove whoee widtti is enlarged little by little, side 

ss waDs of the protmstons tor fom^ng the bitfitting grooves 
are preferably shaped to be adapted to the groove 
whose widtti is enlarged little by llttla 
[0048] Aoooiding to the plus-and-minus screw of the 
second invention having ttie above-mentioned configu- 

40 ratfon. substantially vertical end wall portions of prede- 
termined depth are formed on an end edge portton of 
the bit fitting groove made of one of the linear grooves 
on an screw head. Therefore, concerning ttie engage- 
mem of the blade tip of ttie Phillips saewdrrver bit with 

45 the bit fitting groove, a contact area of the tapered con- 
tact witti the linear groove is partial and small, in addi- 
tion, since a bottom portton of the bit fitting groove is 
fomned so that the area of the wall portions ttiet the tip 
of ttie driver bit abuts is enlarged, ttie oomeout phe- 

so nomenon of the drfver bit is prevented securely. 

[0049] In addition the driver bit of ttie second invention 
indiKjes a tip potion having a flat blade provided witti 
substantially vertical end edge portions fitting in along 
ttie vertical end edge wall portion of the bit fining groove 

55 consists of one of ttie linear grooves on ttie screw head, 
and ttie tip edge surface of the blade is substantially 
horizontal surface witti a protrusion formed at ttie center 
of ttie lioriiontal surf^ Therefore, ttie driver bit that is 
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the moBt adaptod to the pluSnand-minus ccrenw is pro- 
vided. 

(0(e(q Furthermore, the screw of the GecondiiMnfion 
can be manufactured eafiily by usmg the header punch 
having the protrusions and the protrucfing lines that are ^ 
adapted to the contour of the bit ffttino yoove, espe- 
daUy one of the linear grooves. 
[0051] Firthermore, a driver bit for a plus-and-n^us 
screw of a third invention Is a driver bit for a plus-^- 
minus screw adapted to a plus-and-minus saew having io 
a bit frtling groove formed by a pair of linear grooves 
consist of an Inclined groove portion and a horisontal 
groove portion croeeing each other al the center of the 
ecrew head. The driver bit tor a plus-andnninus screw is 
characterized tn that the driver bit has a flat biade vnth is 
an indined end edge portions fitting in along the inclined 
groove portions of the plus-and-minus screw, and 
another flat blade crossing the fiat blade p^pendicularly 
to fit in along the horizontal groove of the plus-and- 
nvnus screw, and has a horizontal end edge portion so 
extending substantially perpendicularly and abutting the 
bottom portion of the horizontal groova The center po^ 
tion of the tip of each blade is provided with a protrusion 
that fit in the cbnical^aped bottom surface fdrmed in 
the center of the saew head of the plus^end-minus ss 
screw. 

(0052] In this case, the protmslon fbrmed at the tip 
center of each flat Wade can be formed in ^lape that is 
adapted to the groove portion and the oonical-shaped 
bottom surface fomied at the cemer of the bit fitting so 
groove of the plus-and-minus screw. 
[QOSSl In addition, the flat blade that fits in along the 
horizontal groove of the plus-and-minua screw and has 
a horizontal end edge portion extending substantially 
perpendicuiariy to abut the bottom portion of the hori* as 
zontaf groove is preferably formed so that the width of 
the blade is adapted to the width of the horizontal 
groove. 

BRIEF DE8CniPnbN OF THE DRAWINGS 40 
[0054] 

F^. 1 is a cross section of a side view of a principal 
portion shewing an exaniYple of a screw according 4S 
to the present invention. 

Fig. 2 Is a top view of the ecrew head shown In Fig. 
1, 

Fig. 3 is a top view of the aaew head showing 
another example of a ecrew according to the so 
present invention. 

Fig. 4 IS a side view of a principal portion showing 
an example of a driver bit aoccfding to the present 
inventioa 

Fig. 5 is a side view of a principal portion showfr^ a 99 
variation of the driver bit shown in Rg. 4. 
Fig. 6 is an explanatory cross sedion of aprincipal 
portion showing a connected state or a driver bit 



wnth the screw shown In Fig. 3. 
Fig. 7 is a cross section of a side view of a principal 
portion showing a connected slate of the saew 
shown in Rg. 1 with the driver bit shown in Fig. 4. 
Fig. 8 is a cross section of a side view of a principal 
portion showing a variation of a connection state of 
the screw shown in Fv. 1 with the driver bit shown 
In Fig. 4. 

Rg. 9 is a cross section of a side view of a principal 
portion showing another example of a screw 
according to the present invention. 
Fig. 10 is a cross section of a side view of a princi- 
pal portion showing still another exan^le of a screw 
acconiing to the present invention. 
Fig. 11 is a cjoss section of a principal portion 
showing a header punch for manuiscture of screws 
used for fbrming the screw head shown in Fig. 1. 
Rg. 12 Is a sSda view of a principal portion showing 
a header punch for manufacture of screws uaad for 
forming the screw head ^wn in Fig. 9. 
Fig. 13 is a top view of a screw head showir^ an 
exanple of a plus-and-minus screw according io 
the present invention. 

Fig. 14 rs a cross section of a side view of a princi- 
pal portion along the XIV-XIV line of the pfus^- 
minus screw shown in Fig. 13. 
Ftg, 1 5 Is across section of a side view of a principal 
portion showing a variation of the plus-and-minus 
screw shown in Fig. 14 

Rg. 16 Is a top view of a screw head showing 
another example of a plus-and-minus saew 
according to the present Invention. 
Rg. 17 is a cross section of a side view of a princi- 
pal portion along the XVll-xvii line of the plus-arxJ* 
minus screw shown In Fig. 16. 
Fig. 18 IS a top view of a screw head showing still 
another example of a plus-and-minus ecrew 
according to the present invention. 
Fig. 19 is a side view of a principal portion showing 
an example of a driver bit adapted to a ptus<arxl- 
minus scsrew accord ng to the present Invention. 
Fig. 20 is a side view of a princ^ portion showing 
a variation of the driver bit shown in Fig. 19. 
Rg. 21 is a crosa section of a side view of a princi- 
pal portion showing a connection state of tiie plua- 
and-n^nus screw shown in Fig. 1 5 and the driver bit 
shown in Fig. 19. 

Rg. 22 Is an explanatory top view of a screw head 
showing a connection state of the driver bit shown 
In Fig. 19 at the screw head of the plus-and-minus 
screw shown in Fcg. 13. 

Rg. 23 is an explanatory plane view of a principal 
portion showing a connection state with the driver 
bit adapted to the plus-and-minus screw shown in 
Rg.ia 

Figa24<a)t 24(c) are a front view of a principal 
portion, a left side view of a principal portion and a 
top view of a header punch lor manufactuni of 
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screws for forming a screw head of the plus-and- 

minus screw shown in Fig. 13. 

R0& 25(B) and 25(b) are a from skleviawofaprtn- 

cipai portion and a left side vfaw of a principal po^ - 

tion showing another example of a driver bit for a s 

plus-and-minua aerew according to the present 

invention. 

Fig. 26 16 a side view of a principal portion showing 
a variation of the driver bit for a plu^-and-minus 
screw shown in Fig. 25. w 
Hgs. 27(a) and 27(b) are cross sections of side 
views of principal portions showing ccrYiection 
Slates of the driver bit f(^ a pius-and-mlnus screw 
shown in Fig. 25 with the conventional pius-and- 
minus acrMs shown in Rgs. 33 and 34, respec- i$ 
tively. 

Fig. 28 is an explanatory top view of the screw head 
showing a connection state of the driver bit for a 
plus-and-minus screw shown in Rg. 27 and a plus* 
end-minus scrw. so 
Fig. 29 Is a cross sect'on of a side viaw ol a princi- 
pal portion of a conventional saew having a cross 
groove. 

Rg. 30 is a top view of the screw head of the screw 
having a cross groove shown In Fig. 29. h 
Fig. 31 is a side view of a principal portion of a 
driver bit for a screw having a cross groove. 
Rg. 32 is a cross section of a side view of a princi- 
pal portion showing a connaclioji state of the ecrew 
shown in Fig. 29 and the driver bit shown in Rg. 31 . so 
Rg. 33 Is a cross section of a sida view of a princi- 
pai porton of a conventional pius-and-minus screw. 
Rg. 34 is a top view of the plu&«nd-mlnu& screw 
shown in Fig. 33. 

Rg. 35 Is across section of a side view of a princi- 55 
pal portion showing a connection state of the plus- 
and-minus saew shown in Fig. 33 and the driver bit . 
shown in Rg. 31. 



[0055] Hereinafter, pretenred embodiments of the 
present inventton will be e)q)iatned in dettO with refer- 
ence to ihe attached drawings. 

THE BEST EMBODIMENTS FOR THE PRESENT 
INVENTION 



40 



4S 



wfiich a varticaJ end waU portion 32a having a predeter* 
mined depth is fomfted at the and edge portion of the 
^oove. a non-planar bottom portion 32b Is formed with 
raised from the lower edge portion 32a' of the end waif 
portion 32atMartf the canter of the screw head 30a. an 
inclined groove portion 32c ts formed from the raised 
portion a2b' Of the non-planar bottom portion 32b 
toward the center of the screw head portion 30b. and a 
substantiafly conical^aped bottom surface 34 having 
a gentle slope at the bottom portion is formed. 
[0059] Reference numeral 33 denotes a substantially 
vertical side wall portion having an angle of 1.5-2.0 
degrees as an appropriate draft (for draught of a header 
punch) formed between the neighboring bit fitting 
grooves 32. Therefore, this side wall portion 33 abuts 
and engages the side wall portion of the Uade of a 
driver bit mentioned l)elow. 

IP059] In addition, at each comer adjacent to the t^t 
litting growes 32. similarly to the conventional aasw 
with cross groove shown in Rg. 30, tapered connection 
surttces 37a and 37b are fomied, which extends ftom 
the position of the oonical^haped bottom suiface 34 to 
the opening end of the bitfittir^ groove 32 at the screw 
head 80a. 

[POSO] As mentioned abovSi the screw 30 of the 
present exanple has non-plarmr bottom portiorts 32b at 
the and edge portions of the bit fitting groove 32, 
inclined groove portions 32c that extend f^ the raised 
portion a2b' of the non-pbnar bottom portion 32b 
toward the center of the screw head portion 30b. There- 
tore, tapered contact area of tiie entire bit fitting groove 
32 is partial and small. In additioa the area of the side 
wail porton 33 to which a tip of a drive bit abuts at the 
boundary between the neighbonng bit fitting groove s 
32 and 33 (the area of tiie driving surbce that the driver 
bit apply a rotation drive force to the screw) can be 
enlarged. 

P)081] in addition, the ¥vid1h of the bit fitting groove 32 
is adapted to the thidgiess of the Uade of the driver bit 
mentioned below. The width is preforabiy a little larger 
than the above mentioned tiiidviess in consideration of 
plating or coating of the suriace of the ecrew. 



Rrst EKanp le 

Sgrffty(i) 

[0056] Rgs. 1 and 2 show an exanple of a screw 
according to the present invention. Namely, in Figs. 1 
and 2, reference numeral 30 shows a screw of the 
present invention. A screw head 30a of the screw 30 is 
provided with bit fitting grooves 32. The bit fming 
grooves 32 are arranged to cross each other like a plus 
M mark at the center of the screw head 30a. 
[0057J this bit fitting groove 32 has a configuration in 



[0062] Fig. 3 shows another exanple of tiie screw30 
of the present invention. In this example, at the oppos- 
ing side wall portions 33 of the bit fitting groove 32 of the 
screw 30» tiie width is enlarged little iittie from the 

so center d the screw had 30a to tiia outer portion in tiie 
radial direction so as to form grooves 33a arvj 33b. 
[0063] As mentioned above, tiie screw 30 of the 
present example has ^twves 33a and 33b whose widtti 
is enfarged little by Gttie, so that the opening angle p of 

» the opposing side waH portions of the neighboring 
grooves is set a IrtOe smaller tfian 90 degrees. Thus, in 
oombination with a driver bit mentioned belov^, come< 
out phenomenon from the bit fitting groove 32 of tfie 
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saeMT 30 can bd pro^ented effeetivdy. 

PrlygftftO) 

[0064] Fifi. 4 8hoiM6 an exanpid of a driver brt 40 
adapted to the aoraw 30 explained whh r^arence to 
FIga. 1 to 3. TTie driver bit 40 of the present 6)iamplahs^ 
a flat bladaa 42 that engage the brt fitting grooves 32 of 
the acroMf 30. and have horizontal surfaces 42a Mend- 
ing sii)6tant!aily perpendicularfy to engage the vertical 
end wall portions 32a and the non-pianar bottom por- 
tions 32b formed at the end edge portions of the bit fit- 
ting grooves 32. The driver bit 40 ato hae a protruaiona 
42b adapted to the (nelined groove portions 32c extend- 
ing from the raised portions 32b' of the non-planar bot- 
tom portions 3^ of the bit fitting groove 32 toward the 
center of the screw neck 30b. 
[0085] Reference numeral 43 denotes a substanti'ally 
vertical side wall portions with a permitted little taper 
formed at both side surtacea of the fiat blades 42 or the 
horizontal surface portions 42a. These side wall por- 
tions 43 abut and engage the aide wall portions 33 
formed at the bit fitting grooves 32 of the screw 30 men- 
tioned above. Therefore, engagement of these driving 
surfaces can provide suffident engaging area, ao that 
the Come-out phenomenon that occurs in the conven- 
tional corr^lnation of screwy and driver bit be pre- 
vented effectrvely. 

[0068] Furthermore, in the above-mentioned screw 
30, the tapered connection suffices 37a and 37b are 
formed at tiie neigfrtfjoring corner portions of the bit fit- 
ting groove 32 in tiie same way as tiie conventional 
screw. Theretbre, even if tiie conventional driver bit for 
screws with cross groove as shown in Fig. 31 Is used, 
for exanple^ apart of the blade of the drlvebit abuts and 
engages the tapered connection surfaces 37a and 37b. 
so as to achieve the operation of fiastening the screw. 

Driver bit r2> 

[0067] Fig. 5 shows a variation of the driver bH 40 
shown in Rg. 4. At each end edge portion 42a' of the flat 
blade 42 of the driver bit 40 of the above-mentioned 
example, the edge portion crossing the horizontal sur- 
face portion 42a of the blade tip. in this variation, Is 
fbrmed in aode angle protmding in the horizontal sur- 
face portion 42a side, and the protrusion 42b is formed 
as a v^cal protrusion 42c protruding downward. 
Namely, the driver bit 40 of this exan^Ie has the vertical 
protnision 42c wftich is formed not to peiform tapered 
contact with the inclined groove portion a2c of the brt fit- 
ting groove 32 of the screw 30 explained in ttie above- 
mentioned exanple. Thus, the drfver bit 40 ensures the 
prevention of the cornet phenomenon. 

[0068] Rg. 6 shows an exan^e Of the driver brt 40 



adapted to the screw, especially the screw 30 of the 
QKample shown m Rg. 3. Basic configuration of the 
driver bit 40 is the same as the exanvle shown in Rg. 4 
. or 5. In this case, the driver bit 40 is adapted to the 

6 scrM having the bit fitting groove 32 formed as the 
grooves 33a and 33b whose width is enlaiged fittie 1^ 
Bttle. The side wan potions 43 at tiie tip of the flat Uade 
42 are fbrmed as side wail portions 43a and 43b having 
width Widened Irttia by little, which are adapted to tiie 

10 grooves 33a and 33b whose wklth is enlarged little by 
imia TTierefore. when the blade 42 of the driver bit 40 
abuts the side wall portions of the bit fitting groove 32 of 
the screw 30, clearance between the grooves 33a, 33b 
and the side wall portions 43a. 43b can be minimized so 

16 that a proper engagement of the bit with tiie screw am 
be achieved. 

[0069] In addition, aoooiding to this exampla, 
fastening the screw, torque tmnsmi'ssfon wKh balance 
can be achieved, since the opening angle p between tiie 

2Q opposing side wall portions of the neighboring grooves 
Is set a litlie smaller than 90 degrees as shown In Rg. 3 
when tiie bit fitting groove 32 of the screw 30 havir^ the 
grooves 33a and 33b whose width Is enlarged litUe by 
little abuts the side wall portions CT1. T2. TB and T4}. 

25 Further in this case, the torque t 1 applied to tiie side 
wll portions (T1 , T2. T3 and T4) can be directed to tfie 
screw neck portion side than a tangent direction 1 0 of 
the soaw head 30a to which the blade 42 of the drfver 
bit 40 act Thus, the corn-out phenomenon can be pre- 
vented efficiently. TTtis is also true when the driver bit 40 
6hO¥wi in Rg. 4 and 5 or tile conventional driver brt 20 
shown in Rg. 31 is used. 



S6 



OQfrTbinfitjQfio^agcrwflnrifirtfivfyMrci^ 



IQOTO] Rg. 7 sh(^ operation of engagemem of tfie 
screw 30 mentioned abore (see Rg. 1) and tiie driver bit 
40 (see Rg. 3). According to this axarirple, the horizon- 
tal surface 42a and tfia protrusfon 42b formed of the flat 

40 blade 42 of the driver bit 40 fit In tiie non^Hanar bottom 
portions 32b and tiie inclined groove portions 32c of the 
bit fitting groove 32 of tiie screw 30. TTie side wall por- 
tions 43 of tiie blades 42 and ttie profrusion 42b abut 
tiie side wall portions as of the 6rt fitting groove 32 of tiie 

4s screw 30. Thus, a desired torque can be transmitted to 
tfie screw 30 by rotating tiie driver bit 40. 
[0071] Especially, according to the present exanple. 
since tiie nonialanar bottom portions 32b Is formed in 
tiie bit fitting groove 32 of the screw 30, tfie contact area 

so of the aide wall portions 33 contacting the sida wan por- 
tion 43 of the fiat blade 42 of tiie &hf&t bit 40 <sn be 
enlarged upon engagement with the driver bit 40. fn 
addition, the tapered contact area of tfie protrusion 42b 
of tiie driver bit 40 abutting the inclined groove portions 

S8 32c Of tfie bft fitting grooM 32 of the screw 30 is partial 
and small. Therefore, tfie come-out phenomenon that 
occurs in tfie conventional combination of saew and 
driver bit can be securely prevented. 
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CoiitrfnrtlonQfftficr#yandadriv6rbftte> 

[0072] Fig. 8 shcMS a variation o1 the angagement 
operation of the saew 30 shown in Fig. 7 and the drivor 
bit 40. In this exarrple, the flat blade 42 of the driver bii 
40 (bit axis Li) is eng^ed with the bit fitting groove 32 
of the screw head 30a al a predetermined slant angle 0 
with respect to the aomr axis 1^. Also In this corrtiina- 
tion of the sorew 30 and the driver bit 40, accordance 
with the present invention, a predetermined torque is 
tmnsmitted to the screw 30 when the driver bit 40 is 
rotated in ihesama wa/ as the above-mentioned exam- 
ple. In this casei a allowable angle e between the screw 
axis Lo and the bit axis 1^ Is preferably less than about 
IS degrees. 

[0073] Fig. 9 shows another exan^le of the screw 
according to the present invention. For easiness of the 
explar)ation, the aame portion as the screw shown In 
Fig. 1 is denoted by the same ref^ence numeral, and 
the detail eoqalanatbn of the element is omitted. In this 
axample, the present invention Is appSed to a saew with 
a pan-shaped screw head 30a instead of the plate- 
shaped sorew head 30a shown in Rg. 1. The screw 30 
of the present example has a lower edge portion of the 
vertical end wall portion 32a fbnned at the end edge 
portion of the bit Irtling groove 32. The lower edge por- 
tion is shallower than the example shown in Fig. 1 . An 
inclined ponton 32a" is formed inclining downward at 
first from the lower edge portion toward the center of the 
screw head 30b. Then, the upward raised portion d2b' is 
formed. Other configuration ia basically the same as the 
screw shown In Fig. 1. 

[0074] By using the saew 30 of thds exarrplB too. a 
proper screw tetening operation can be peilbrmed 
without the come-out phenomenon In the combination 
with the driver bit 40 of the above-mentioned eoompla 

Scr^{4} 

[0075] Fig. 10 shws stifl another example of the 
screw accoiding to the present invention. In this ^cam- 
ple toa the same portion as the screw shown in Rg. lis 
denoted by the same reference numeral, arxj the detaa 
explanation of the element Is on^ed for easiness of the 
explanation. The screw 30 cl the present exanple, sim- 
ilarly to the exanr^e shown in Fig. 9» is the one having a 
pan-shaped screw head 30a to which the present inven- 
tion is appfied. TYie upper edge portion of the vertical 
end wafl portion S2 a formed at the end edge portion Df 
the bit fitting groove 32 is opened with a predetermined 
taper 32d. Other configuration is basically the same as 
the screw shown in Fig. 1. 

[0076] According to the above-mentioned configurs- 
tion. even If adrlver bit 20 shown in Rg. 31, for exanple. 
for the conventional screw with a cross groove is used. 
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the blade of the c^iver bit 20 is properly engaged witii 
the tapered portion 32d of the upper edge portion of the 
vertical end wan portion 32a, and also sngagsd properly 
with ttia bit fitting groove 32 of the Gcrew 30 of thla 
B example. 

ljfiadfiU2U3dLlll 

[0077] Rg. 1 1 shews an example of the header punch 
fo 50 for manufacture of the screw 30 of the example 
shown in Rg. 1. The header punch 50 of this example is 
used tor puicNng the bit fitting groove 32 In the screw 
head 30a of the screw 30 shown in Rg. I.Tbe header 
punch so of this example has protrusions 52 with pro- 
iB ttxjdlng edge portions 52a for forming tiie vertical end 
edge portions 32a and tiia non-planar bottom portions 
32b at the end edge portion of ttie bit fitting groove 32 of 
the sorew head 30a, and an inclined protrusion Gne 52b 
for forming tiie inclined groove portions 32c extending 
from tiie protrusions 52 toward the center of the saew 
neck 30b. 

Header punch (?) 

[0078] The header punch for manufacture of the sorew 
30 of the exarr^e shown In Rg. 3 Is structured by mak- 
ing tiie skle watt portions 53 of tiie pro1ru8k)n 52 of the 
header punch shown in Rg. 11 lor forming the grooves 
d3a and 3Sb of tiie bit fitting groove whose width is 
enlarged littie by (Htie such tfiat tiie widtti is enlarged lit- 
tie by nttie from the center of the protrusion 52 to tiie 
outer portion in the radial directton In tiie configuration 
of the header punch 50 shown in Rg. 11. Thus, tiie 
header punch can easily manutacture the screws 30 of 
the exarr9)le shown in Fq. 3. 

Header punrfi p) 

10079] Rg. 12 shows an example of the header punch 
fbr manufacture of tiie screw 30 of the example shown 
In Rg. 9. easiness of tiie exptanation, tiie same por- 
tion as the header punch shown in Rg. 1 1 1s denoted by 
tiie same reference numeral, and the detail explanation 
of the element is omitted. The header punch SO of tills 
example has protnjskms 52 witii protruding edge por- 
tions S2a" fbr farming the vertical end edge portions 32a 
and tiie non-planar bottom portions 32b at tiie end edge 
portion of tfie bitfitting groove 32 of tiie screw head 30a. 
and an inclined protrusion line 52b for forming tiie 
Inclined groove portions 32c extending toward tfie 
center of the screw neck 30b 1^ the protruskms 52. 

Second Exanpla 

[0080] Next a combination of a plus-and-mlnus saew 
and a dHver bit as well as a header punch for manufac- 
ture of tile screw of a second example according to tiie 
present invention will be explained in datan witii refer- 
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ence to the attached dra^fitigs. 

Pivffi^ frtnugficrgwd) 

[0081] Figs. 13 and 14 6how an example of a plus- s 
and-miniis scraw according to the present inventiort. In 
Figs. 13 and 14, reference numeral 60 denotes the plus- 
and-minus saewr ecoording to the present invention. 
Tha screw head 60a of the fdus-and-mvius saew 60 is 
proved with a t>it fitting groove 62. This bit fitting io 
groove 62 consists of a pair d linear grooves 62a and 
62b that cross each other like a plus (4) mark at the 
center of Ihe screMf head 60a. 
[0082] In Ihe bit fitting groove 62 of this example, one 
of the linear grooves 62a fomns a vertical end wall por- is 
tion 63a havf r^ a predetermined d^h at the end edge 
portion of the groove, a groove bottom portion 63b 
extending from a lower edge portion 63a* of the end wall 
portion 63a tomrd the center of the screw head 60a 
forms a horizontal bottom portion, and an indlned ^ 
groove portion 63c is formed from the terizontal bottom 
portion (63b) toward the center of the ecrew nedc 60b. 
The center bottom portion is provided with a sii^stan- 
tially conical-shaped bottom surface 64. A substantially 
verfical side wall portion 65a having an angle of 1 .5-2.0 25 
degrees as an appropriate draft (for draught of a header 
purK:h} formed at each side of ttia linear groove 62a. 
This side wall portion 65a abuts and engage a alda wall 
portion of a Philip screwdriver btt mentioned below. 
[0083] The other Unear groove 62b is formed and so 
extended as a horizontal groove (62b} having an ade- 
quate wdth and depth for abutting and engaging the 
blade of a flat-blade screwdriver bit In the same way as 
the above-mentioned linear groove 62a, a substantially 
vertical side wall portion 65b having an angle of 1 .5-2.0 3s 
degree as an appropriate draft (for draught of a header 
punch) tbrmad at each sde of the horizontal groove 
(62b}. The side wall portion 65b abuts and engages tha 
blade of the Known f lat-biade screwdriver bit 
[0084] Comer portions between the nnear groove 62a 4Q 
and the neighboring linear groove (the horizontal 
groove) 62 is provided with taper connection surfaces 
67a and 67b in the same way as in the conventional 
plus^nd-minus screw shown in Fig. 34. 
[008$] As mentioned above* the piUs-andHDinus 4S 
acrew 60 of this example has the vertical end wall por- 
tion 63a at the ertd edge porikvi of the one linear groove 
62a and groove bottom portion 63b formed as a hori- 
zontal bottom portion d3bL The indined groove portions 
63c are fbrmed extending firom the horizontal bottom so 
portions 63b toward tha center of the screw neck 60b. 
Thus, the tapered oontact area of the entire bit rming 
groc^^e 62 Is partial and small. In addition, the area of 
the side wall portion 65a of the one linear groove 62a of 
the opposing bit fitting groove 62 to which a tip of a drive 66 
bit abuts (the area of tha driving surface thai the driver 
bit apply a rotation drive force to the screw) can be 
enlarged. 



[0086] in addition, tfra groove width of th one linear 
groove 62a Is adapted to the tiiidgtess of the blade of 
ttie driver bit mentioned below and is preferably a little 
wider than tiie thldcness in consideration of ttie plating 
or coating on ttte surface of ttie saew. 

Plus-an minus screw fg^ 

[0087] Fig. 1 5 shews a variation of the plus-and-minus 
screw60^iowninf=ig8. 13 and 14. In ttys exanple, the 
ffoove bottom portion 63b Of one linear groove 62a of 
ttie bit fitting groove 62 has a non-planar bottom por- 
tions (63b) raised from the lower edge portion 63a' of 
the vertical end waD portion 636 twing a predeter- 
mined deptti formed at the end edge portion toward ttie 
center portion of ttie screw head portion 60a and an 
inclined groove portions 63c eodending from the non* 
planar bottom portions 63b towaid tha center portion of 
ttie screw neck portion 60b so ttial ttie center bottom 
portion is formed as a substantially conical-shaped bot- 
tom surface 64 having a mild slope. Ottier configuration 
is ttie same as ttie pius^and-fntnus screw 60 of ttie 
eoeample mentioned above. 

[0088] The plus^nd-miniG screw 60 of this exanple. 
in ttie same way as ttie above^fneniioned exarrple, 
makes the tiered contact area of ttie entire bit fittir^ 
groove 62 partial and small. In addition, ttie contact area 
of ttie side wall portions 65a of ttie one linear groove 
62a of the opposing bit fitting ^^oovo 62 to which ttie tip 
of the driver bit abuts can be enlarged. 

Plus-an minus screw f31 

[00891 Figs. 16 and 17 show still another example of 
ttie plus-and-mir%ie screw 60 according to ttie present 
invention. In ttiis example, ttie groove bottom portion 
63b of one linear groove 62a of ttie bit fining groove 62 
has an Inclined gnoove portion (83b) inclined from ttia 
lower edge portion 63a* of ttie vertical end wail portion 
63a f^ving a predetermined deptti formed at ttie and 
edge portion toward ttie center portion of ttie screw 
head portion 60a. so tfial ttie canter bottom portion is 
formed as a substantially conlcaJ-ehaped bottom sur- 
face 64 having a mild slope. 
[0090] Ottier configuration is the same as the plus^ 
and-mlnus screw 60 of ttie exanpla mentioned above. 
The plue-and-minus screw 60 of ttils exanvle, in ttie 
same way as the above-mentioned example^ makes ttte 
tapered contact area of the entire bit fitting groove 62 
partial and small In addition, the oontact area of ttia 
side wall portions 65a of the one linear groove 62a of 
ttie opposing bit fttting groove 62 to which ttie tip of ttie 
driver bit abuts can be enlarged. 

Plufi-an minus BefaMi#f4^ 

m09i] Rg. ISshowsetiOanottierexampleofthaplus- 
and-minus screw 60 according to ttie present inventton. 
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In lht3 exampi . the one lindfir ^-oova 62a and the olher 
linear groove 62b of ihe plus-and-minue scrdw 60 are 
fdrmed ae grooves 62a' and 62b' whose groove wicfth 
are aubstantiaiiy widened lltde by litue from the center 

portion of the eorew head 60a to the outer portion In the s 
radial direction. 

[0092] In the plufrand-rnniis screw 60 of this example 
having the above-mentioned COrtfiguration. equal dear- 
ances B are formed as shown in the figure wh«i the 
blade (illustrated by the broken line) of the driver bit io 
abuts the side wane of the bit fitting groove 62 of the 
pruB-and-minus scrov 60, since the above-mentioned 
groove 62a* and G2b' whose width ia er^arged little by lit- 
tle are formed. Theretore, the Uade of the driver bit can 
abut the side wall portions (Tl and T2) of the one ts 
groove 62a' and the side wall portions (13' and 74') of 
the Other groove 62b' simultBneously, so that a bal- 
anced torque transmission can be achieved. 
[0093] Furthermore, in the same way as the screw 30 
of the example mentioned alxive with reference to Fig. 20 
3, the plus-and-mlrftjs screw 60 of this sxanipie also can 
pf»^ent the come-out phenomenon from the bit fitting 
groove 62 otf the plus^-minus screw 60 in the oon^'- 
nation with a driver bit mentioned below by settif^ the 
opening angle p of the opposing side waO portions of ss 
the neighboring groom a little smaller than 90 degrees. 



Driver bftm 

[0094] Rg. 19 shows an example of a driver bH 70 
adapted to the screw 60 ol the exaa\pfe explained wHh 
reference to Figs. 13 to 18. The driver bit 70 of the 
present example has a f^ blades 72 thst engage the bit 
fitting grooves 62 of the screw 60, and have horizontal 
surtaces 73a extending substantially peiperxJiculariy to 
engage the vertical end wall portions 63a and the non- 
planar bottom portions 63b formed at the end edge por- 
tions of the one linear groove 62a of the bit fitting 
grooves 62. The driver bit 70 also has a protnisions Tab 
edspted to the contour of the inclined groove portions 
63c extending from the groove bottom portions 63b of 
the linear groc^e 62a toward the oenter of the screw 
neci<60b. 

[0095] Reference numeral 75 denotes a substantially 
vertical side wall portions with a pennitted little t^sar 
formed at both side surbces of the flat blades 72 or the 
horizontal sivface portions 7sa. These side wall por- 
tions 75 abut and engage the side wan portions 65a 
formed at the one linear groove 62a of the bit fitting 
grooves 62 of the plus-and-minus scraw 60 of the 
above-mentioned exBfV)ple. Therefare. engagement of 
these driving surfaces can provide auffident engaging 
area, so that the come-out phenomenon that occurs in 
the combtnalion of the conventional plus-and-minus 
screw and driver bit can be prevented effectively. 
[0096] Furthermorei the screw 60 of the abovMien- 
tloned exanpie has the tapered connection surtaes 
67a and OTb formed at the neighboring comer portions 



of the Rnear grooves 62a and 62b of the brtffttino groove 
62 In tiie same wsy as the conventional pluB*and-minus 
screw 60. Therefbre« even if the conventional driver bit 
as Shown in Fig. 31 Is used, fbr example, a part of the 
bfade of the drive bit abuts and engages the iapeto^ 
connection surfaces 67a and 67b. so as to achieve the 
operation of fastening the screw. 

Driver Wt (21 

[0^7] Fig. 20 shows a variation of tiie driver bit 70 
shown in Fig. 19. Ai each end edge portion 73a* of tiie 
flat blade 72 of the driver bit 70 of the above-mentioned 
exarrple. ^e eOge portion oros»ng the horizontal sur- 
face portion 73a of ttie blade tip is fbrmed in acute angle 
protruding in the horizontal surfdoe portion 73a side, 
and the protrusion 73b is tomied as a vertical protrusion 
7Sc protruding downward. Namely, the driver bit 70 of 
tiirs example \ws tiie vertical protrusion 73c which is 
formed not to perlbnn tapered contact wHh the Inclined 
groove portion 630 of the one Bnaar groove 62a of tfie 
pli«-and-minus screw 60 explained in the above-man* 
tioned exarrple. Ihus, the driver bit 70 having tiie 
above-menlloned configuration ensures the prevention 
of the come-out phenomenon. 

Combination of a Qiusnand-fronuB screw a nd a driver bit 

m 



so IP098] Rg. 21 shows operation of engagement of tiie 
plus^and-minus screw 60 of the above-mentioned 
exanple (see Rg. 15) and the driver bit 70 (see Fig. 19). 
According to this example, the horizontal surface 73a 
and the protruston 73b formed of the flat blade 72 of the 

35 driver bit 70 fit in the groove bottom portions 63b and 
tiie indrned groove portions 63C of the one linear groove 
62a of tiie plus-and-minus screw 60. so that the side 
wall portions 75 of the blades 72 and ttte protmsion 7ab 
can abut the side wall portions 65a of the one linear 

40 groore 62a of the plus^and-minus screw 60 (see Rg. 
22). Therefore, a desired torque can be transmitted to 
the plus-and-m^us screw 60 at tiie abutting portions 
(Tl and T2) of tiie blade 72 of the driver bit 70 with the 
one linear groove 62a of the plus-and-minus screw 60 

45 by rotating the driver Ut 70 in the direction of the an-ow 
as shown in Rg. 22. In this case, concerning the rela- 
tionship of ihe other linear groove 62b of the plus-and- 
minus saew 60 and the bfade 72 of Ihe driver bit 70, the 
blade 72 cannot abut the side wail portions 65b (T3 and 

so T4) of the other linear groove 62b (see Rg. 22). 

[DO^I Especially, according to tiie present example, 
in the case where the non-planar bottom portions 63b Is 
fornied in the one linear groove 62a of the bit fitting 
groove 62 of the screw 60. ttie contact area of ttie side 

55 wall ponionsesa contacting the Side wan portion 75 of 
tiie flat blade 72 of the driver bit 70 can be enlarged 
upon engagement wfth the driver bit 70. In addition, tiie 
tapered contact area of the protrusion 73b of the driver 
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bit 70 abutting the indinod groc^e portions 63c 6t the 
ne linear groove 62a of Ihe plus-and-minus screw 60 is 
partial and Gmall. Therefore, the oome-out phenomenon 
that oocuis (n the conventional contjcnatlon of plus-and* 
minus screw and driver bit can be securely prevented s 
(6eeRg.21). 

Corrbinatlon of a dus-and-minus screw and a driver hit 

10 

[0100] Rg. 23 shOMfS an en^gement operation of the 
driver bit 70 adapted to the plus-and-minus ecrew 60 
sspedally shown in Fig. 16. In this example, the driver 
70 used for the plus-and-minus screw 60 having the 
bit fitting grootm 62 formed as grooves 62a* and 62b' is 
whose width is substantiany enlarged little by little, has 
Side wall portions 75 at the tip of the flat blade 72. The 
side wall portions 75 Is formed as side wall portions 75a 
and 75 b whose width is enlarged little by little to as to 
be adapted to the grooves 62a' and 62b' whose width is so 
enlarged little by Irtde. Thus* a dearance between the 
grooves 62a', 62b' and the side wan portions 75a. 75b 
can be minimized when the blade 72 of the driver bit 70 
abuts the side wall portions of the bit frtting fpooves 62 
of the plus-and-minus screw 60, so that a prqper h 
engagement of the bit with the plus-and-minus screw 
can be achieved. 

[0101 ] In adjition, in the same way as Ihe screw 30 of 
the example explained above with reference to Rg. 6. 
thetorquet 1 applied to the side wall portions of Ihe bft so 
fitting groove 62 of the plus-and-minus screw 60 can be 
directed to the screw nedt portion side than a tangent 
direction t 0 of the screw head 60a to which the blade 
72 of the driver bit 70 act Thus, the com-out phenome- 
non can be prevented efficiently. ss 

Headftr py in gh (l) 

[0102] A header punch Ibr manufacture of the plus- 
and-minus screw 60 of the example eotplalned above <o 
with reference to Rg. 13 and U, Rg, 15 and 16. or tog. 
1 7 can be made similarly to the hsader punch SO of the 
first example explained above (see Fig. 11 and 12). 
[0103] As shown in Rg. 24(a) lo 24(c), the header 
punch of this exan^ple has profrusnns 92a and 92b with 45 
raised portions d3 fbr forming vertical end edge portions 
63a and groove bottom portions 68b (horizontal bottom 
portions, non-planar bonom portions and inclined bot- 
tom portions) at the end edge portions of the bK fitting 
groove 62 of the screw head portion 6Qa. The protni- so 
sfons 92a and 92b correspond to Ihe pair of linear 
grooves 62a and 62b that cross each other. Ttie header 
punch also has Inclined protorsion lines 93c for forming 
the inclined groove portions 63c extending fk'om the pro- 
trusions towBid the center portion of the screw neck ss 
60b. 
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HwrferoHndiia 

[0104] Further more, espedaliy a he»jer punch lor 
manuteture of the plus^and-minus screw 60 of the 
Bxarrple shwn in Rg. 10 is structured by making the 
side wall portione (see 95a and 95b of Fig. 24) of the 
protmsion (see 92a and 92b of Rg. 24) that form the 
grooves 62a' and 62b' of the bit fitting t^ocve 62 whose 
width is enlarged littJe by little in the structure of the 
header punch 50 for manufacture of the plus-and-minus 
screw 60 of the above^antioned example such thai the 
width is enlarged little by ittle from the center portion of 
the protrusion towaid the outer portion in the radsl 
directioa Thus, the header pur^ can easily manufac- 
ture the plus^nd-minus screws 60 of the example 
shown In Rg. IB. 

Third Exarrpfe 

[0105] Further, the driver bit for the plus-and-minus 
screw as athird example of the present invention wHi be 
exptained in detail with reference to the attached draw- 
ings. 

Prtvefhit m 

[0106] ng.256hcMfsanexBmplBofadriverbltforthe 
phjs^nd-minus screw aooording to the present inyen* 
tion. In Rgs. 25(e} and 25(b), reference numeral 80 
denotes a oonfiguratkm of a principal portion of the 
driver bit for plus-and-minus sorew accordng to the 
present invention. The blade tv> of Ihe driver bit 60 is 
adapted to the bit fitting groove 12 or 62 fbrmed by a 
pair of linear grooves I2a and 12b or 62a arvJ 62b 
crossing ^ch other at the carrter portion of the sorew 
head lOa or 60a of the plus-and-mlnus screw 60 shown 
in Rgs. 15 to 16, or the conventiortal plua^and-minus 
screw 10 shown in Rg. 33 and 34. The driver bit 60 of 
the present e)»n^e has a flat bladss 62 that engage 
the bltfHting grooves 12 or 62 of the screw 10 or 60, and 
has an Inclined end edge portion 83a that engages the 
inclined groove formed as the one linear groove i2a or 
62a, and a flat blade 84 that has a horizonial end edge 
portion 65a extendng 6ii)stantialiy perpendiculariy to 
engage the horizontal groove portions formed as the 
other linear end edge portion 12b or saa. 
[0107] In addition, the t^ center portion of the flat 
blades 82 and 84 are provided wHh a protrusion 88 hav- 
ing vertical surface portions dSb and 8ft for fitting In the 
conical-shaped bottom surtace 14 and 64 fbrmed at the 
center of the saew head 10a or 60a of the plus-and- 
minus screw 10 or 60. The both side surfeces of the flat 
bladss 62 and 84 are fomied as substantially vertfoal 
side wall portions 87 and 88 with some taper pennitted. 
[0108] The protrusion 88 provided at the tip center 
pcrtfon of the flat blades 82 and 84 can be structured to 
have indined surfece portions 83c and 65c as shown in 
Rg. 26. 
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[0109] The driver bit 80 of this ttcample having tha 
abos/a-mantiondd confiQumtion, with respact to the 
plii8-and*mlnu6 screw 1 0 ahcMvn in Fig. 2d and 29 or the 
plus-and-minus screw eo shown in Rgs. 15-18, con- 
ceming the bit fitting groove 12 or 82, as shown in Fig. 
27 and 26. the flat blades 82 and 84 can be engaged 
with the corresponding grooves 12a and 12b or 62a and 
62b. 

[0110] Namely, for the plus-and-minus screw 10 
shown in Rg. 28 and 29, the one flat blade 62 can be 
engaged with ^e inclined groove portion 12a that is the 
one linear groove of the bit fitting ^oove 12 properly as 
shown In Fig. 27(a). In this case, the (ncfined end edge 
portion 63a and the protrusion 86 fdrmed on the flat 
blade 82 of the driver bil 80 fit in the indinad groove 1 2a 
of the plus-and-minus screw 10. so that the side wail 
portion 87 of the flat blade 82 and the protrusion 86 can 
be abut the ade wall portion 16a of the inclined groove 
porfa'cxis 12a d the plus-and-minus screw 10. There- 
fdra. a desired torque can be transmitted to the plus* 
and-mlnus screw 10 at the abutting portions (Tl and T2) 
of the blade 82 of the driver bit 60 with the inclined 
groove 12a of the plus'^and-minus screw 10 l>y rotating 
the driver bit 80 in the direct'on of the fsatenlng (eee Pig. 
26). 

com] In additkn the other fiat blade 84. as shown in 
Rg. 27(b). can be engaged correctly with the horizontal 
groove portion I2b that is the other Qnear groove of the 
bit fitting groove 12. In this case, the horizomal end 
edge portion 65a and the protrusion 88 fiormed on the 
flat blade 84 of the drover bit 80 fit in the horizontHl 
groove 12b of the plu&and-mlnus screw 10. Thus, the 
side wall portion 88 of the blade 84 and the protaision 
88 can abut the side wall portion 16b of the horizontal 
grocve portions 12b. Therefore, a desired lorque can be 
transmitted to the plus-and-minus screw 10 at the abu^ 
ting portions (73 and T4) of the blade 84 of the driver bit 
60 with the horizontal groove 12b of the plus-and-minus 
screw 10 by rotating the driver bit 80 in the direction of 
the fastening (see Fig. 28). 

[0112] Espedally. in the exanrple. as shown in Fig. 
27(b). the driving contact and engagement of the side 
wall portion 16b formed at the horfzontBl ^oove por* 
tions 12b of the plus-and-minus screw 10 with the side 
wall 88 of the flal blade 34 can obtain a sufficient con- 
tact area conpared with the conventional PhUiips 
screwdriver bit Therefore^ the oome-out phenomenon 
in the screw fastening operation (see Rg. 35) can be 
pro^ented effectively. 

[0113] In addition, accoicfing to the driver bit 60 of the 
present example, a part of each blade 82 or 84 of the 
driver bit 80 abuts and engages the tapered connection 
surfaces 17a and 17b formed at the comer portions of 
the neighboring linear grooves 12a and 1 2b of the bit fit- 
ting groove. Thus, a sufficient torque is transmrtted so 
that correct and secure screw fastening can be 



achieved. 

10114] Theretore,thedriverbit80ollhl$exampiehav- 
ing the abovaHTtemioned configuration can transmit a 
Aidant torc^ to the liner groovee 62a and 62b of the 

s bit fitting groove 62 also for the plus-and-minus aaew 
60 shown in Figs. 1 5-1 8, in the sanrte way as mentioned 
above, by a part of the blades 82 and 84 of the driver bit 
80 abuts and engages the Sner grooves 62a and 82b. so 
that correct and secure screw fastening operation can 

10 be achi^^ed. 

[Oliq Inaddition, in the driver bit 80 for the plus^«nd- 
minus screw of this SManple. the blade width (thidoiess) 
of the blades 62 and 84 crossing each other is normally 
set identical to other . However, the groove width 

T5 of the horizontal groove portion 1 2b Is set wider than the 
width of the inclined groove h a bit fitting ^oove 12 of 
the general plus-and-minus screw 10 (see Fig. 28). 
Therefore, if the width of the blade 84 of the driver bit 80 
engaging the horizontal groove portion 12b is set th'idc 

so so as to be adapted to the groove width of the horizontal 
groove I2b^ simultaneous contact can be performed at 
the contact portion (Tl and 1^) between the blade 82 
and the inclined groove portfon 12a as well as the con- 
tact portion (TB and T4) between the blade 84 and the 

ss horizontal gro(^e portion 12b. Thus, the most effective 
torque transmission can be achieved. 
10116] Therafor^ acooiding to the driver bit for the 
plus-and-minus saoNv of the present invention, tor the 
loosening operation of the screw apposite to the screw 

30 fastening operation mentioned at)Qve. the torque trans- 
mission similar to the atxwe exp^nation can t>e per- 
formed, so that correct and secure loosening of screws 
can be ac^iered. 

[0117] Though preferred examples of the present 

3S invention are explained, the present invention is not lim- 
ited to the examples. Various nrkodifioai'ions can be per- 
fomied within the spirit of the present invention. 
lOliq The screw of the first ecample of the present 
invention has sitetamially vertioa] side wan portions 

40 having a predeterminddd^ at the end edge portions 
of the bit fitting groove of the Screw head, and rion-pia- 
nar bottom portions raised from the lower edge portion 
of the vertical side wall portions toward the center por- 
tion of the screw head. In additfon, inclined groove por- 

45 tfons are formed from the raised portion of the non- 
planar bottom portions toward the center portions of the 
screw neck Thus, when the tip of the driver bit engages 
the bit fitting growe, the tapered contaa area of the 
entire bit fitting groove is partial and smalL Furthermore, 

50 the non-planar bottom portions is formed in such a way 
that the area of &ie side wall portions abutting the tip of 
the driver bit at the boundary portion between the neigh- 
boring bit fitting grooves is enlarged. Thus, the come- 
out phenomenon of the driver bit is securely prevented. 

ss [Oliq The plus-and-minus saew of the second 
axainpie of the present invention is a plus-and-minus 
screw in which a bit fitting groove comprising of a cross 
groove is fonned in the screw head, one of the crossing 
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linear grooves of the bit ffttino groove i« formed GO that a 
bl»je of the Philip screwdriver bit can fit in and engage 
the groove, and the other finear groove is formed 60 that 
a f ia^blade screMlriver brt can fit In and engage the 
groove. Tlie pIUB-and-minue won has the verficaf end 5 
wail portion having a predetermined depth at the end 
edge portion of the one linear groove that the blade of a 
Phillips screwdriver bit fits in and engage. Thue. the 
tapered contact area of the one linear groove is made 
partial and snail upon the engagement of the tip of the ^0 
driver bit with the bit fitting groove. Further, the groove 
bottom portion of the bit fMng groove is Ibrmed eo that 
the area of the side wall portion that the tip of the driver 
bit abuts Is enlarged. Thus, the com-out phenomenon of 
the driver bit is saovely prevented. 75 

[0120] Inaddition.tnthescrewofthefirstexmple and 
the plus-and-minus saew of the second example, the 
bit fitting groove that the Uade of the drive bit fKs in and 
engage is fonned as a groove whose width is enlarged 
little \3ff Irtde from the center portion of the screw head ^ 
tOMfard the outer portion In the radiaf direction, so that 
the opening angle of the opposing side wall portion off 
the neighboring grooves Is a fittle narrower than 90 
degree& Thus, balanced torque transmission rs 
achieved for the screw fastening operation, fn addition. 2s 
in the combination with a driver Kt the com-out phe- 
nomenon from the bit fitting groove of the so'ew can be 
prevented effectively. 

[0121] The driver bll adapted to the screw of the first 
example has a flat blade with a horizontal surface por- so 
tion at the tip that engages the non-planar bottom por- 
tions fbrnrwd at the end edge portion of the bit fitting 
groove of the screw, and a protrusion farmed on the tip 
of the blade to be adapted to the shape of the groove 
portion extending from the non-planar bottom portiona 36 
Thusi the most sutable driver bit for the screw can be 
obtained. 

[0122] Furthemiore. the driver bit adapted to the plus- 
and-minus screw of the second example has flat blades 
having the fiijtetantiaUy horizontal suriace porti «o 
the tp engaging the groove bottom portions fomied at 
the end edge ponton of the one linear groove of the 
screw, and protoislons adapted to the shape of the 
groove portions extending fi'om the groove bottom por^ 
tians at the end edge portion of the blade. TTius, the 45 
most suitable driver bit Ibr the plus-and-minuB screw 
can be obtained. 

[01 23] in addition, In the present Invention, the screws 
can be mass-produced easily and in low cost by using 
the header punch having the protrusions or the protmd* so 
ing tines that are adapted to the shape of the M fitting 
groove of the screw and the plue-and-minus screw. 
[0124] Espec^ly, In the temiing process of the bit fit- 
ting groove of the saew hoad of the saew and the plus- 
and-minua screw of the presem invention, the non-pla- 5S 
nar bottom portions raised from the lower edge portion 
of the vertical end edge portion toward the center of the 
screw head ty usvig the protrusions or the protmding 



lines of the header punch. In the mass-production of the 
screws, even if the protrusions or the protruding lines 
are wom a Ittte. the forming of the raised non-planar 
bottom portions is not influenced at all. Thus, the screws 
and plus-and*minu6 ecrews of the present invention can 
be mass-produced In a low ooet 
[01 25] In addltioa in the forming process of the bit fit- 
ting groove of the screw head in the present invention, 
the raised portion from the end edge portion of the ver- 
tical end wail portion toward the center portion of the 
screw head can keep the thickrtese of the screw neck 
properiy, 60 that the screw having sufficient strength fdr 
fastening and loosening can be produced 
[01 2e] The screw and the plus-and-minus screw of the 
present Invention has a tapered oontact area of the 
entire bu fitting groove that is basically partial aivl small 
Mpon engagement with the driver bit In addition, the 
area of ihe side wall portion of the bit fitting groove that 
the t?) of the driver bH abuts is enlarged. Therefore, the 
com-out phenomenon of the driver bit is canceled sub- 
stantially. This effort is performed also when lha con- 
ventional drive bit shown in Rg. 81 Is used. Therefore, 
the screw and the plus-and-minus screw of the present 
irrven^n can achieve con'ect screw fastening operation 
even if the driver bit shown In Fg.3llsu6ed. Especially, 
in the cont>ination with the screw shown in Rg. 3 or with 
the plus-and-minus screw shown in Rg. 10, automatic 
machine can be used In the production line for faaterfhg 
screws and the screw fastening operation can t>e 
achieved smoothly. 

[D127] In addition, according to the screw and the 
plue-and-minus screw of Ihe presem invention, even if 
the breakage (retorenoe numeral 15) shown in Rg. 30 
or 34. for exanple, in a part of the bit fitting groove of tiie 
screw head due to the corned phenomenon, proper 
tastening and loosening operation of the screw can be 
achieved witiioutthe com^^ phenomenon by using 
the driver bit of Ihe present inventi'on. 
[0128] In addition, according to the combinatton of tiie 
screw or ttie plue-and-minus screw and tfie driver bit of 
the present inventioa even if the bit fitting groove of the 
screw is blocked with dust or the screw axis and the bit 
axis are not ooaxiaL the eonnsut phenomenon or a 
breakage of the screw does not occur. Thus, the rota- 
tion of the driver bit can be transmitted to the screw 
fimocAhly and the normally proper toique ie appB^l so 
that the screw fastening operation can be achieved 
qiicWy. 

[i012d] Namely, by using the combination of the screw 
or tfie plua-and-minus screw and tiie driver bit of the 
presem Inventk)n, normally prcsper torque Is applied to a 
hard or soft ot^ea that ti>e screw Is f^ened for secure 
screw<^astenii^ Operation. In addition, the brealage of 
the screw is reduced substantially, so that the safety of 
the ecrew-tetening operation and th" worWng effi- 
ciency can be improved easHy and economically. 
[0130] lnad(fition.thedriverbitlbrtiieplu&and-minus 
screw of the thircl OKanrple of the presem Invention Is a 
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driver bit for the plus-ard-minus screw adapter to plus- 
and-minu8 eaews haying the tut fitting groove formed 
by a pair of Hnear grooves ooneleHng of the inclined 
groove porlion and the horizontal grocve portion aros- 
Ing dftch other at tha oanter portion of the ficrmv head. $ 
The drive bit hae 11^ flat blade forming the inclined end 
edge portion fitting In along the inclined groove portions 
of the plu&«and*innue screw, and the flat blade forming 
the horizontal end edge portion crossing 0ie flat blade 
and fitting in along the horizontal groove portions, and io 
axtendirtg substantially perpendicular to abut the groove 
bottom portion of the horizontal groove portion. The tip 
center portion of each blade Is provided virith a pn^tru- 
sion fitting In tha conical-shaped bottom portion. Tlius. 
in the same way as the other exanrples. upon the 15 
engagement with ttie saew, the engaging contact area 
of the side wall portion of tha tip portion with the side 
wall portion of the bit fitting groove i$ enlarged. There- 
fore, the come-out phenomenon of the driver bit Is pre- 
vented so that a pioper screw-f^stenlng operation and so 
the Gcrew-loosenlng operation can ba achieved. 

Claims ' 

1. A screw characterized in that atetantlally vertical 
end wall portions of predeterrrvned depth are 
formed on an end edge portion of a bitf itfing oroove 
on an screw head, non-planar bottom portions are 
raised from lower edge portions of the vertical end 
wall portions toward the center of the screw head, ^ 
inclined groove portions are formed aidending fi'om 
the raised portfons of the non-planar bottom por- 
tions toward the center off a screw necK a substan- 
tially conical-shaped bottom surfece is fbrmed on 
tha bottom of the groove, and the bit f Rtlng groove is se 
adapted 10 a driver bit that i^s a blade fitting in the 

bit fitting groove and abutting the noivplanar bottom 
portions at the lower edge thereof. 

2. The screw according to claim 1. wfterein the bit fit- 40 
ting groove in which the blade of a Phillips eorew- 
driver brt fits is fonned as a groove whose vvidth is 
enlarged Pttie by little from the center of the screw 
head to the outer portion In the radlai direction, so 
that the angle between the opposing side walls of 4s 
the neighboring grooves Is a Htde smaller than 90 
degrees. 

3. A plus-and-minus screw having a bit fitting groove 

of a oross groove formed in a screw head, one of so 
cioss^ linear grooves making the bit fitting 
groove being formed so aa to be adapted to a t)i3de 
of a Philip screwdriver bit, wf^'le the other linear 
groove is fbrmed so as to be adopted to a blade of 
a f lei-blada driver bit characterized in that substan- ss 
lialiy vertical wall portions having predetermined 
defMh are formed at the end edge portion of the lin- 
ear groove adapted to the blade of the PhlDqss 



screwdriver bit, and the bit fitting ^oove ^ formed 
80 as to be adapted to a driver bit having a blade 
that fits in one of the linear grooves and abuts the 
bottom of the groc^e at ^e lower edge thereof 
when the l^ede tip of the Phillips screwdrivar bit 
engages the tAi f itiing oioove< 

4. The plus-and*minus screw according to Claim 3, 
wherein Ihe bottom portion of ona of the linear 
grooves adapted to the blade of the PhilUps screw- 
driver bit has inclined groove portions extending 
from the lower edge of the vertical edge wan porlion 
fomned at the end edge portion of the groove 
toward the center of the screw head and a substan- 
tially conical-shaped bottom surface formed at the 
center bottom. 

5. The plus-and-minus screw according to daim 3, 
wherein the bottom portion of one of the linear 
grooves adapted to the blada of the Phillips screw- 
driver bit has a non-planar bottom portion raised 
from the tower edge of the vertical edge wall portion 
formed at the end edge portion of thte groove 
tcMvard the center of the screw head, incined 
groove portions that extends from the raised portion 
of Hm non-planar bottom portion towaid the center 
of the screw head, and a substantiaDy conical- 
shaped bottom suri^ fbrmed at the canter bottom 



a. The plus-and-mlnus screw according to claim 3. 
wherein tha bottom portion of one of the linear 
groove adapted to the blade of the Phillips screw- 
driver bit Is fbrmed as an inclined bottom surtee 
inclined downward from the end edge portion of lha 
of the verticaJ edge wall portion formed at the end 
edge portion of the groove toward the center of the 
screw head, and a subsiantially oonical-sh^ed 
bottom surface is formed at the center bottom por- 
tion, 

7. The plus-and-minus screw according to daim 3. 
wherein the bit fitting groove adapted to the blade of 
the Phillips screwdriver bit has linear grooves, one 
of which Is frx-med as a groove whose width is 
enlarged little by little from the center of the eaew 
head to the outer portion in the radial direction, and 
the width of tha other Onear groove is widened little 
by little from the center of the screw head to the 
outer portion In the radial direction, so that an angle 
between the opposing wail portions of the neigh- 
boring grooves is a little smaller than 90 degree& 

a A driver bit adapted to the screw according to any 
one of claims l-7» characterized in that a flat blade 
having substantfaily vertical erti edge portions fit- 
ting in along the verticaJ wall portions of the bit fit- 
ting groo^ of Ihe screw head is provided to a tip 
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portcn thereof, and a tip adga surface of the blade 
is eubstanlially horizontal surfece with a protruekxi 
formed at the center of the horizontal aurlaca 

9. The driver bit aooording to dalm 8, wherein each s 
end edge portion of the flat blade has a rfght-angied 
edge or an acute-angled edge crossing the horizon- 
tal surfiu^e of the blade tip and protnjdlng a litda In 
the horizontal eurCace side. 

10 

10. The driver bit aocoiding to daim 8, wherein the pro- 
trusion formed at the center of the horizontal sur* 
^ce is fonned In the shape that is adapted to the 
inclined groove portions and the oonical-ehaped 
bottom surtica formed at the center of the bit fitting is 
groove of the screw aoooidino to daim i . 

11. The driver bit according to daim 8, wherein the side 
walls of the flat blade at the tip portion has the 
shape adapted to the groove whose width is so 
enlarged Ifttla b/ little forming the bit fitting groove of 
the screw or the plus-and-minufi ecrew according to 
daim 2 Of 7. 

12. A driver bit for a plus^and-mlnus screw adapted to a 2S 
pfiis-and-minus screw having a bit fitting groove 
farmed by a pair of linear grooves consist of an 
inclined groove portion and a horizontal groove por- 
tion crossing each other at the center ol a screw 
head, characterized in that the driver bit has a flat ao 
t)lade with an inclined end edge portions fitting In 
along the indined groove portiorYs of the plus-and- 
minus screw, and another flat blade crossing the flat 
blade perpendiculariy to fit in along the horizontal 
groove of the pto-and-mlnu6 screw, and has a hor- 9S 
izontal end edge portion extending substantiaKy 
peipendiculariy and abutting the bottom portion of 

the horizontal groove, and the center portion of the 
tip of each blade is provided with a protruston thai fit 
In a conical-ehaped bottom surface formed in the 4C 
center of the screw head of the plus-and-mlnus 
screw. 

13. Tha driver bit for a plus-and-minus screw according 

to daiin 1 2. wherein the protrusfon Ibrmed at the tip 45 
center of each of the flat blades isfonned fn shape 
that IS adapted to the groove portion and the coni- 
cal-shaped bottom surtacs formed at the canter of 
the bil fitting groove of the plus*and-minus screw. 

50 

14. The driver bit for a plu8*and-minu&Gcraw according 
to daim 12 or 13. wherein the flat Uade fitting in 
along the horizontal groove of the plus-and-minus 
screw and having a horizontal end edge portion 
extending substantially perpendiculariy to abut the bb 
bottom portion of the fMrizontal groove Is formed so 
that the width of the Uade Is adapted to Ifie width of 
the horizontal groove. 



i38A1 80 

15. A header punch for manuf^ctire of the screws 
according to daim 1, charaderized in tiiat the 
header punch comprises protrusions for forming 
the vertical edge waU portions of the bit fitting 
groove of the screw head and fomiing the non-pla- 
nar bottom portiois raised from the lower edge por- 
tion of the vertical edge wail portion toward the 
center of the sorew head, and protmding Ones for 
fontiing grooves extendir^ with indined or curved 
from the protrusions toward the center of the screw 
neck. 

16. A header punch for manufacture of the pfus-ond- 
minus screws aocor^ng to daim 3. chamderized in 
that the header punch comprises protrusions cross* 
ing each other for forming tiie vertical edge wall 
portions of the bit fitting groove of the screw head 
and forming a predetemiined groove bottom por- 
tion extendirrg from the lower edge portion of the 
vertical edge waJI portion toward ttie center of the 
saew head and protnjdlng lines fbr fomvng 
grooves extending with indined or cun^ from tfie 
protrusions toward the center of ttie screw neck. 

17. The header pundi according to datm 15 or 16. 
characterized in that side walls of the protnxsons 
for forming the bit fitting grooves are sliaped to be 
adapted to the groove whose width is enlarged little 
by Cttle comprising the bit fitting groove of tfie screw 
or the pius-and-minus screw accoidnig to dalm 2 or 
7. 
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